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CALCULUSII FINAL EXAM 0730-1050 TUESDAY, 8 MAY 2001
(SM122, SM122A, SM122T FAGE 1 OF 4 PAGES

You should have a calculator. Write your name, alpha number, and section on your blue book(s)
and the bubble sheet. Bubble in your alpha number 1n the left-most columns of the bubble sheet.

Part One. Multiple choice (50%). The first 20 problems are multiple choice. Fill in the
letter of the best answer on vour bubble sheet. There is no penalty for a wrong answer. YOU MUST
ALSO WRITE YOUR ANSWER AND SHOW ALL YOUR. WOREK IN YOUR BLUE BOOK(S).

1. Determine ‘1': f{x)dx for the function f whose graph on the - I/\

right consists of the curve y = x° /4 and a line segment.

= B 4
2 0 b) 1 ¢) 5 d 8 el 20 ] \
-3 & a -

= SRS £

2. 1 [gdr=2, [gdt=-6,and [g()de=1, then [ gteyde =
a) -9 by -3 cl 3 dy 9 e) 12

Err———

5. I [Th(dr=5, then [ (4—2x+3h(x))ds =

a) 4 k) & ¢) 15 d)y 16 g) 24
. T AR T — —
. s €
4. The substitution 1 = +x changes the definite integral L o dx to:
X
4 B r I o
a) Fe'du b) Ejllﬁ"dz.r c) E_FI e"du d) J‘Iﬁ“dz.r &) Ie“"du

5. One application of integration by parts reduces  [[In(x)] dx to:

2) 2[n(x))/x-2[mx)dc  b) [n(x) -2 [in(x)xax

¢) [In(x)]*x—2 [Inx)dx d) /x* = [(1/ z)dx &) (U/x*)n(x)— [xd

5. Evaluate the improper integral Lﬂu fx)dx given that f I [x};.{ru'.l—%.

ay 0 [+) B c) 2 dy 3 ) The integral diverges.

7. Oil leaks from a tank at the rate of 3(f —20)° gallons per minute. How many gallons leak from

the tank from time ¢ =10 to ¢ =20 munutes ?
a) 0 by 100 c) 500 dy 1000 e} 10000

8. The work done is pumping the water out of the top of a full aquarium 4
with dimensions 1ft x 15t x 1ft is closest to: ( Water weighs 62.5 lbs/ft’ ). ;
a) 16 fi-lbs  b) 21 fi-lbs  ¢) 31 fi-lbs  d)6Z fi-lbs ) 123 R-1bs i
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9. For the function graphed on the right, let L, R, M, ,T, represent the lefl, right, !
midpoint, and trapezoidal rule approximations to E Fi(x)dx using n subdivisions. 7

For any value of n, list the numbers L_,R_ M _, T, in increasing order.

-

a) L <R <M_<T b) L <M, <R <T, &
c) L <M,<T <R, d) R <M «T <L, e) R, < <M_<L

10.  What is the distance between the point P whose polar coordinates are (r,68 ) =(2,7/3) and
the point {J whose rectangular coordinates are (x, ¥) = {—E,ﬁ} ?

) Jl6+(x/3-43)7 B3 4 d) 4+x/3+43 ¢) 5

11. According 0 Kirchoff's Law, the current [(f) rumn_gmg through the K=3m

closed electric circuit on the nght satisfies the differential equation: "W

a) 5%+3I=? h}3%+é1=? -:}3%4;-5}':? £eTy o iasH
d]?§+%:3 &) 5%4-1?:3

o

12, Approximate p(2) using two steps of Euler’s method with step
size h=1,if p(0) =0 and y satifies a first order differential equation
whose direction field 1s shown on the night.

a) -1 b) O c) 1 dy 2 e) 3

13. Use separation of vanables tosolve ' = flx)y 1if fj'{x}-:ir =cos(x*)+C.

aj;.r:.x!g“”:‘]:' h’jy=|[m5[x*j+£‘]y?. ¢) y = 46¢ d)y = —sin{x*)2x e}y=.-{e"="’=]

14. The infinite geometric series 2004 + 668 + ... converges to the sum:

a}l 2004 by 2672 ¢] 3006 d) 4008 g) o
. - . — n{x—=3" .
15. The radius of convergence for the power senes Z—u 15
A=l
a) 0 by 3 c) =@ d) 1/4 e} 4

16, Iff(1)=2, f'()=3, and f'(1)=4 , use the 2*! degree Taylor polynomial center at a = 1 for

for f to approximate f(2).
a) 7 b) 2 ¢) 3 d) 4 ¢) 9



CALCULUS I FINAL EXAM 0750-1050 TUESDAY, 8 MAY 2001
(SM122, SM122A, SMI122ZN) PAGE 3 OF 4 PAGES

17.  Which of the following could be a Taylor series for the
function graphed on the right?

a) 2+ (x-)+{x-20=.. BI-(x-2)-(x-2)"+..
¢) (x=2)+(x-20+. D1+{x-D-(x-2V+. e l+(x=20+(x=2"+...

18. Eachofthe following is a vector, a scalar, or makes no sense. Which is a vector?
a)(d-by & b) (Exb)-E € (@-B)Exd) d) (@-b)=E &) none of these

[ SN or

19. Find the scalar compeonent {comp - E} of the vector b in the direction of & if

-

h=<1,0,5>and d=<0,3,4>.
4 & by <0,68> ¢) 12 d) 5 ¢) 3

A

20. Use vectors to find the area of the triangle whose vertices (2,357
are given in the graph to the right. /\
a) 1 by 1.5 c) 2 d) 2.5 €] 3
) ) ) ) (05)

{".r "';5:]" i i

Part Two. Longer Answers (50%). SOLVE ANY 10 OF THE REMAINING 11 PROBLEMS.
They are not multiple cholce. Show all of your work and put your answers in your blue book(s).

oy

r—

21. Evaluate the following integrals showing all of your steps as if vou do not have a calculator:
g) [sec® (2004¢)d b) [xeos(x) dx c) [re”dr

22, a) sketch a graph showing the region R bounded by the curves x =3 and y=x-2,
b) Find the area of the region R . .

23. If R is the reglon graphed on the nght bounded by the curves e
y=f(x) and y=g(x), set up integrals to find:
a) the volume generated by revolving K about the horizontal line y =1, “{\

b) the volume generated by revolving B about the y axis. —
24. Use Simpson’s rule with n = 4 to approximate the length * lalald]lels
of the curve given parametrically by x = f(t), » = g(¢) for f{fﬂ gl 2| o]/
t=0¢0t =8 given the information in the table to the right. -

s = gh jﬁ‘) 3¢5 17| 0

Recall Simpson’s rule says that f () de 1s approximately

(A2 3)[Rie,) +4h(e,) +2h(e, )+ + 202, )+ 4h(e, )+ Bz, )]
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25. A dam has the shape of the trapezoid shown on the right. —— b " —
Find the foree on the dam due to hydrostatic pressure if the dam
is filled to the top with water. Use the fact that the hydrostatic
pressure at a depth of x feet is (62.5)(x)Iba/f .

a0t
EY

26. I y(t)is the temperature of an object at time t (minutes }1n a room of temperature R | then

¥(¢) satisfies the differential equation %‘:-:— = ki{y-R).

a) Explain in plain English what this equation means.

b) A cup of coffes has temperature 150° F when it is taken out of a microwave (t = 0) and placed in
# room of temperature 70° F, Ten minutes later the coffee has temperature 110° F. Set up and solve
a differential equation using the separation of variable method to find the temperature of the coffee
at any time €.

—_—

27, a) State Kirchoff's Law. = A5

b) Set up a differential equation for the charge (1) Wi

on the capacitor in the circuit to the right. E&‘]ﬂ 0 —
¢} Solve the differential equation for the charge O(f) using P

the integrating factor method if at 1 = 0, 0 = 4 coulombs.

28. Consider the differential equation y' =x—y.

a) Sketch its direction feld.

b} Graph the solution satisfying »(0) = ~1 on your direction field from part a).

¢) Find the solution satisfying »(0) = —1. (HintYou ean write the equation for your curve in part b)
and verfy that it is a solution, or you can solve the difTerential equation.)

29, For each of the following infinite series, state whether it converges or diverges. Show clearly
the test that you used to determine your answer:

= 2n =, nl
a) Ei—ll’m b} X o

|

30. a) Use the definition for the Maclaurin series for a function f(x) to find the Maclaurin  series
for sin{x). Write out the first three non-zero terms and the summation notation for the series,

b} Use your result from part a) to approximate J: 'Izsin{xz}:ir to within an accuracy of 000001 .

31. a) Sketch the graph of the curve given in polar coordinates by r = sin(36) for 8= 0 1o 257,
b) Find the area enclosed by the curve in part a).
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